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New claims 



1. A method for correcting the phase difference between the pixel 
clock of a graphics card and the sampling clock of a flat -panel 
display with an analog interface in a system comprising flat- 
panel display, graphics card and computer, characterized in 
that automatic adjustment of the phase difference is performed 
repeatedly . 

2. A method according to claim 1, characterized in that 
the automatic adjustment of the phase difference is performed 
continuously . 




3. A method according to claim 1, characterized in that 
the automatic adjustment of the phase difference is performed 
periodically. 

4. A method according toXone of claims 1 to 3, characterized 
in that the phase-dif f e^rence adjustment necessary for the 
instantaneous condition of\ the system is determined only at 
individual image spots, andXin that the determined phase- 
difference adjustment is then applied to the entire image. 



5. A method according to claim 4, characterized in that a 
sufficiently bright image spot is selected and the rising edge of 
a video pulse of this image spot is determined, in that a 
sufficiently bright image spot is selected and the rising edge of 
a video pulse of this image spot is determined, and in that the 
phase difference is adjusted such that the sampling instant for 
the entire image is situated approximately at the midpoint 
between the rising and falling edges of the video pulse. 



6. A method according to claim 4, characterized in that 
the rising edge of a video pulse of a sufficiently bright image 
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spot is determined, and in that the phase difference is adjusted 
such that the sampling instant is shifted by approximately half 
the width of an image spot toward the center of the pixel . 

7. A method according to claim 4, characterized in that 
the falling edge of the video pulse is determined at a 
sufficiently bright image spot, and in that the phase difference 
is adjusted such that the sampling instant is shifted by 
approximately half the width of an image spot toward the center 
of the pixel. 

^8. A method ac^prding to one of claims 5 to 7, wherein the image 
area and image spots are arrayed on the flat -panel display in 
rows and columns Nbetween a back-porch region and a front -porch 
region, characterized in that an image spot in the first 
image column close Vo the back-porch region is chosen as the 
sufficiently bright Vmage spot for determination of the rising 
edge and an image spot in the first image column close to the 
front-porch region is Vhosen as the sufficiently bright image 
spot for determination of the falling edge. 

9. A method according to Vne of claims 5 to 8, characterized 
in that the brightness of a plurality of image spots of the 
first or last image column \s measured, and the image spots with 
the greatest brightness in the first or last image column are 
chosen for determination of tl\e rising or falling edge 
respectively of the video pul; 

10. A method according to one of Vlaims 5 to 8, characterized 
in that the image spots (n x k) Vre first measured with n = 1, 
2, ... N and k = constant, such as \ 0 , and in that, if no 
sufficiently bright image spot was fcmnd, the image spots 

(n + m) X k are measured with m = 1 , 2y . . . N, until a 
sufficiently bright image spot is founc 
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11. A method according to one of claims 5 to 8, characterized 
in that, for determiViat ion of the amplitude values of the 
selected image spots, tne phase differences at these image spots 
are shifted until the measured amplitude values no longer change 
significantly, and in tha^t the amplitude values then determined 
are further processed. 



\J1 



12. A method according to one of claims 5 to 8, characterized 
in that the phase difference used for determination of the 
amplitude values is advanced \sufficiently that the measured 
amplitude values are smaller khan a predetermined limit value, 
for example smaller than 50% at the amplitude value, in that the 
phase difference is delayed by uialf the width of a spot, and in 
that the amplitude value then measured is further processed. 



13. A method according to one of ^laims 5 to 8, characterized 
in that, for determination of fnp rising edge of the selected 
image spots, the phase difference at the selected image spot is 
shifted sufficiently toward the backVporch region that the 
measured amplitude value is reduced to a predetermined 
percentage, for example 50%, of the previously determined 
amplitude value, and in that this value of the phase difference 
is stored temporarily as the position ox the rising edge. 



14. A method according to one of claims 5\ to 8, characterized 
in that, for determination of the fallimg edge of the selected 
image spots, the phase difference at the selected image spot is 
shifted sufficiently toward the front -porchVregion that the 
measured amplitude value is reduced to a predetermined 
percentage, for example 50%, of the previousl;^ determined 
amplitude value, and in that this value of the\phase difference 
is stored temporarily as the position of the faKLing edge. 
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15. A method according tA\^ one of claims 5 to 8, characterized 
in that the phase difference or sampling instant is delayed 
relative to the midpoint between the rising and falling edges by 
a predetermined amount, for^xample 10% of the width of the image 
spot . 

16. A method according to one o^ the preceding claims, 
characterized in that the pixel or pixels that is or are 
influenced or distorted by matchiita is or are masked by 
distortion- free image fragments fro\^ a video memory. 




17. A method according to claim 15, characterized in that 
the video memory is repeatedly regenerated, preferably with every 
second image . 

A method accordrtig to one of claims 4 to 17, 
characterized inXthat the sampling instant can be changed 
by the user compared with the value determined during matching, 
in which case an of f set\ adj usted in this way is taken into 
consideration during automatic matching. 



19. A device for correcting the phase difference between the 
pixel clock of a graphics card and the sampling clock of a flat- 
panel display with an analog interface in a system comprising 
flat-panel display, graphics card and computer, characterized 
by a device by which automatic adjustment of the phase 
difference is performed repeatedly. 

20. A device according to claim 19, characterized by a 
device by which automatic adjustment of the phase difference is 
performed continuously or periodically. 



^21. A device according to claim 19 or 20, characterized by 
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an adjustinOL device for shifting the phase difference, comprising 
a circuit containing two PLL circuits (PLLl, PLL2) , whose outputs 
(Al, A2) can lyfe adjusted independently of one another as regards 
their phase dif^^erence. 

22. A device according to claim 19 or 20, characterized by 
an adjusting devic^ for shifting the phase difference, comprising 
a PLL circuit (PLL)\with two clock outputs (Al , A2) , whose output 
clock signals can beXadjusted independently of one another as 
regards their phase difference. 



m 23. A device according to claim 22, characterized in that 

the two outputs (Al, A2)\of the PLL circuit (PLL) optionally 

pi deliver a sampling clock >signal for matching and a sampling 
'•'^ signal for the entire imac 

24. A device according to claim 23, characterized in that 

the sampling clock is delivered alternately by the two outputs of 
the PLL circuit . 




5. A device according to one or claims 19 to 25, 
characterized by a device b;yi which the phase-difference 
adjustment necessary for the instantaneous condition of the 
system is determined only at indivVdual image spots, and by which 
the determined phase-difference adjustment is then applied to the 
entire image. 

26. A device according to one of claim^ 19 to 25, 
characterized by a device which determines the rising edge 
of a video pulse of a sufficiently brightv image spot, by a device 
that determines the falling edge of the vrdeo pulse at a 
sufficiently bright image spot, and by an adjusting device with 
which the phase difference is adjusted such Vhat the sampling 
instant is located at approximately the midpoimt between the 
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rising and the falliVg edges of a video pulse. 
27. A device according^ to one of claims 19 to 26, 

characterized by a\ device which determines the rising edge 
of a video pulse of a sufficiently bright image spot, and by an 
adjusting device with which the phase difference is adjusted such 
that the sampling instantXis shifted by approximately 
approximately half the widVh of an image spot toward the center 
of the pixel . 



28. A device according to ona of claims 19 to 26, 

characterized by a deviceX which determines the falling edge 
of a video pulse at a sufficiently bright image spot, and by an 
adjusting device with which theXphase difference is adjusted such 
that the sampling instant is shij^ted by approximately 
approximately half the width of ai;^ image spot toward the center 
of the pixel . 



29. A device according to one of claims 26 to 28, 

characterized by a PLL circuit wm-ch is programmed such that 
it oscillates at an integral multiple tof the needed sampling 
frequency, and by a downstream frequency divider, which divides 
the sampling frequency of the PLL circuiV by a factor n, wherein 
n sampling signals phase-shifted by 1/n Tii^riods relative to one 
another can be generated. 




30. A device according to claim 29, characterized in that 
the factor n = 2 is used and, when the phase difference of the 
PLL circuit is adjusted such that the one sampling signal is in 
phase with one edge of the pixel, the other sampling signal is 
shifted by 1/2 pixel in its phase difference. 

A device according to one of claims 19 to 26, 
characterized by V device for shifting the phase difference 
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for determination of the sampling value of the image spot until 
the measured amplitude values no longer differ significantly, 
whereupon the sampling value determined then is further 
processed. \ 

32- A device according to one of claims 19 to 26, 
characterized by av device which advances the phase 
difference used for detearmi nation of the sampling value 
sufficiently that the mea^sured amplitude values are smaller than 
■il a predetermined limit valiie, such as smaller than 50% of the 
IK sampling value, and by a deVice which then retards the phase 
m difference by half the widtmof an image spot, whereupon the 
sampling value measured then Vs further processed. 

:s 33. A device according to one oV claims 19 to 26, 

characterized by a device wndch shifts the phase difference 
i^i: for determination of the rising eJige sufficiently far toward the 
t=f back-porch region that the measured amplitude value decreases to 
n a predetermined percentage, such as\50% of the previously 

determined amplitude value, whereupori this value of the phase 
difference is stored temporarily as tne position of the rising 
edge . \ 

34. A device according to one of claims ISS to 26, 

characterized by a device which shiftls the phase difference 
for determination of the falling edge sufficiently far toward the 
front -porch region that the measured amplitiMe value decreases to 
a predetermined percentage, such as 50% of tnfe previously 
determined amplitude value, whereupon this valine of the phase 
difference is stored temporarily as the positiori of the falling 
edge . \ 

35. A device according to one of claims 19 to 34, >w 
characterized by an adjusting device, by which the sampling 
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instant can be changed by Nthe user compared with the value 
determined during matching ,\ in which case an offset adjusted in 
this way is taken into consi^deration during automatic matching. 
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